Basic science and research in renal cell carcinoma: from workbench to bedside.
Renal cell carcinoma represents the third most common cancer in men. Radical surgery remains the only curative approach, and the 5-year survival rate once the cancer has metastasized rarely exceeds 20% despite systemic therapy. It becomes evident that an improvement in outcome might only be achieved if (1) there is early diagnosis, (2) there is accurate prediction of progression and response, and (3) new treatment options reflecting the molecular pathogenesis and progression are developed. The detection of circulating cancer cells by reverse transcriptase/polymerase chain reaction techniques for the MN/CAIX gene, the identification of specific genetic alterations in circulating tumor DNA, as well as the demonstration of somatic von Hippel-Lindau mutations and extracellular matrix proteins in urine of high-risk patients might be clinically useful in improving early diagnosis and treatment. The signal transducer and activator of transcription has been shown to significantly correlate with relapse patterns following radical surgery. Heterozygosity or homozygosity for class II haplotypes DQA1 and DQB1 accurately predicts response and survival following cytokine-based therapy and may be helpful in patient selection. In terms of treatment, the use of monoclonal antibody derivates against the epidermal growth factor receptor and the vascular endothelial growth factor receptor has shown promising clinical results. Antisense oligodeoxynucleotide therapy has shown significant therapeutic effects in in-vitro and in-vivo studies. Recent developments in the clinical application of proteasome inhibitors have opened the door to exciting, highly specific and effective molecular treatment options for metastatic renal cell carcinoma. Recent developments in research on renal cell carcinoma have identified various clinically useful diagnostic and therapeutic options reflecting the molecular basis of the pathogenesis and progression of the disease.